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(57)Abstract: 

PROBLEM TO BE SOLVED: To utilize existing piping 
used for a CFC or HCFC refrigerant containing a 
chlorine by using a refrigerating machine oil mutually 
compatible with an HC refrigerant containing no chlorine 
in a refrigerating cycle using the HFC or HC refrigerant 
containing no chlorine. 

SOLUTION: An outdoor unit 7 of an air conditioner has a 
compressor 9, a heat source side heat exchanger 2, and 
a pressure reducing unit 3, and an indoor unit 8 mainly 
has a heat source side heat exchanger 4. The unit 7 is 
connected to the unit 8 via two pipings 5. In such a 
refrigerator, R410a of a mixed refrigerant of R32 and 
R125 is used as the refrigerant, and, as a refrigerating 
machine oil, for example, a mineral oil or an alkylbenzene 
oil having very small mutual compatibility with the R410A 
and very smaller specific gravity than that of a liquid 
refrigerant is used. Thus, the existing piping 5 used for a 
refrigerator filling an HCFC refrigerant containing a 
chlorine or CFC refrigerant is cleaned by a HCFC 
cleaning agent, and the piping 5 can be reused as it is. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A freezer comprising: 

A refrigerating cycle which connected a compressor, a condenser, a pressure reducing device, 
and an evaporator one by one. 

Existing piping used with the equipment with which it filled up with a hydrochlorofluorocarbon 
(HCFC) system refrigerant or a chlorofluorocarbon (CFC) system refrigerant which is provided 
into this refrigerating cycle and contains a part for chlorine. 

a hydrofluorocarbon (HFC) system refrigerant with which said refrigerating cycle is filled up and 
which does not contain a part for chlorine, or a hydrocarbon (HC) system — a refrigerant. 
HC system refrigerant which said compressor is filled up with, a HFC system refrigerant and 
mutual solubility which do not contain a part for said chlorine are dramatically small, and has 
liquid low viscosity so that it may return to said compressor, when it flows into said refrigerating 
cycle, and does not contain a part for said chlorine, and refrigerating machine oil with mutual 
solubility. 

[Claim 2]The freezer according to claim 1 characterized by using R410A, R407C, R407E, or 
R404A as said HFC refrigerant. 

[Claim 3]The freezer according to claim 1 characterized by using a mineral oil system or an 
alkylbenzene oil system as said refrigerating machine oil. 

[Claim 4]The freezer according to claim 1 using acid prehension material, wear prevention 
material, and antioxidant material as add-in material of said refrigerating machine oil choosing 
them suitably. 

[Claim 5]The freezer according to claim 1 using an isobutane system or a propane system as 
said HC system refrigerant. 

[Claim 6]Existing piping used with the equipment with which it filled up with a HCFC system 
refrigerant or a CFC system refrigerant which is an existing piping utilizing method in the freezer 
according to claim 1, and contains a part for said chlorine, An existing piping utilizing method in a 
freezer characterized by connecting with said refrigerating cycle after said HCFC system 
refrigerant washes. 

[Claim 7]An existing piping utilizing method in a freezer connecting to said refrigerating cycle 
existing piping used with the equipment with which it filled up with a HCFC system refrigerant or 
a CFC system refrigerant which is an existing piping utilizing method in the freezer according to 
claim 1, and contains a part for said chlorine as it is. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The hydrochlorofluorocarbon (HCFC) in which this invention contains a 
part for chlorine, or the hydrofluorocarbon (HFC) which does not include the existing piping used 
for the refrigerant circuit where it filled up with the chlorofluorocarbon (CFC) system refrigerant 
for a part for chlorine or a hydrocarbon (HC) system — it is related with the technology reused 
to the freezer filled up with the refrigerant. 
[0002] 

[Description of the Prior Art]The freezer which uses a HFC system refrigerant, a HFC system 
refrigerant, and ester oil with mutual solubility is indicated by JP,H9~331 14,A, for example. 
Drawing 3 adds existing piping to the basic circuit. In a figure, the heat source side heat 
exchanger from which 1 becomes a compressor of HFC41 OA-ester oil and 2 becomes a 
condenser at the time of air conditioning, the capillary tube whose 3 is a pressure reducing 
device, the use side heat exchanger from which 4 becomes an evaporator at the time of air 
conditioning, and 6 are four-way valves, it is connected in series by piping and these constitute 
the refrigerating cycle by it. 5 is the existing piping (embedding piping is included) used for HCFC 
containing a part for the chlorine which ties the exterior unit 7 and the interior unit 8, or the 
refrigerant circuit where it filled up with the CFC system refrigerant. 

[0003]R410A is used for this freezer as an HFC refrigerant, and the ester oil which has mutual 
solubility to R410A as refrigerating machine oil is used. 

[0004]Next, operation is explained using the pressure-enthalpy diagram shown in drawing 4 . In 
the freezer constituted like drawing 3 , in air conditioning, the refrigerant vapor (A point in a 
figure) of the high temperature high pressure compressed with the compressor 1 is condensed 
by the heat source side heat exchanger 2, serves as an about 0.1 -dryness fraction gas-liquid 
two-phase refrigerant (B point in a figure), and flows into the use side heat exchanger 4 through 
the existing piping 5 (C point in a figure). 

[0005]This refrigerant evaporates in the use side heat exchanger 4, and returns to the 
compressor 1 through the existing piping 5, and is compressed again. The refrigerating machine 
oil breathed out with the refrigerant from the compressor 1 circulates through the inside of a 
refrigerant circuit with a vapor refrigerant and liquid cooling intermediation, and returns to the 
compressor 1 . 
[0006] 

[Problem to be solved by the invention]In the above-mentioned conventional freezer, although 
ester oil is used as refrigerating machine oil, ester oil is weak to contamination, it hydrolyzes in a 
refrigerating cycle, sludge is generated, and there is a problem of making a capillary tube etc. 
blockade. 

[0007]Compared with the refrigerating machine oil of the mineral oil system used for a HCFC 
system refrigerant, and an alkylbenzene oil system, there is demerit in which it is 2 to 3 times 
higher-cost. 

[0008]Contamination is manufacture contamination of moisture, air, working oil, etc., and since a 
HCFC system refrigerant also contains a part for chlorine, it becomes a problem. If the 
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refrigerating machine oil which remains in existing piping has oxidation according to air etc. in 
that the HCFC system refrigerant (R22) has melted ****, and a high possibility of carrying out 
corrosive deterioration and the existing piping is reused to the freezer which uses a HFC system 
refrigerant and ester oil, There is a possibility of generating sludge and it becomes a problem in 
respect of quality. However, under the present circumstances, since it has not been a problem 
on quality, especially the method of reusing the existing piping used with the HCFC system 
refrigerant to the freezer of a HCFC system refrigerant is performed, 

[0009]On the other hand, although ether oil is also raised, since it is easy to absorb moisture, 
there are demerits, like that contamination management is needed, that it is easy to carry out 
oxidation degradation, and cost increases no less than 3 to 4 times. 

[0010] Although there is the method of washing and using the existing piping which became dirty 
when using HFC products, At present, HCFC225, 141b, etc. are used as a detergent, and since 
this detergent also contains a part for chlorine, since it becomes a cause of generating of sludge 
etc., when it remains in existing piping as a residue, there is a problem. Thus, in ester oil or ether 
oil, it was difficult for a problem to use many existing piping, and it could not but use new piping. 
[001 1]To the refrigerating cycle which uses HFC or HC system refrigerant which was made in 
order that this invention might cancel this problem, and does not contain a part for chlorine. It 
aims at providing the freezer which can reuse the existing piping used with CFC or the HCFC 
system refrigerant containing a part for chlorine, and the existing piping utilizing method in the 
freezer. 
[0012] 

[Means for solving problem]The freezer of this invention is characterized by comprising: 

The refrigerating cycle which connected the compressor, the condenser, the pressure reducing 

device, and the evaporator one by one. 

Existing piping used with the equipment with which it filled up with the HCFC system refrigerant 
or CFC system refrigerant which is provided into this refrigerating cycle and contains a part for 
chlorine. 

The HFC system refrigerant or HC system refrigerant with which a refrigerating cycle is filled up 
and which does not contain a part for chlorine. 

HC system refrigerant which a compressor is filled up with, the HFC system refrigerant and 
mutual solubility which do not contain a part for chlorine are dramatically small, and has liquid 
low viscosity so that it may return to a compressor, when it flows into a refrigerating cycle, and 
does not contain a part for chlorine, and refrigerating machine oil with mutual solubility. 

[0013]R410A, R407C, R407E, or R404A is used as an HFC refrigerant. 

[001 4]A mineral oil system or an alkylbenzene oil system is used as refrigerating machine oil. 
[0015]Acid prehension material, wear prevention material, and antioxidant material are used as 
add-in material of refrigerating machine oil, choosing them suitably. 
[0016]An isobutane system or a propane system is used as an HC system refrigerant. 
[0017]An existing piping utilizing method in a freezer concerning this invention, After a HCFC 
system refrigerant washes existing piping used with the equipment with which it filled up with a 
HCFC system refrigerant or a CFC system refrigerant containing a part for chlorine, a HFC 
system refrigerant or HC system refrigerant, A HFC system refrigerant and mutual solubility are 
dramatically small, and it connects with a refrigerating cycle with which HC system refrigerant 
which has liquid low viscosity so that it may return to a compressor, when it flows into a 
refrigerating cycle, and does not contain a part for chlorine, and refrigerating machine oil with 
mutual solubility were filled up. 

[00 18] Existing piping used with the equipment with which it filled up with a HCFC system 
refrigerant or a CFC system refrigerant containing a part for chlorine as it is A HFC system 
refrigerant or HC system refrigerant, A HFC system refrigerant and mutual solubility are 
dramatically small, and it connects with a refrigerating cycle with which HC system refrigerant 
which has liquid low viscosity so that it may return to a compressor, when it flows into a 
refrigerating cycle, and does not contain a part for chlorine, and refrigerating machine oil with 
mutual solubility were filled up. 
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[0019] 

[Mode for carrying out the invention]Below embodiment 1. describes this embodiment of the 
invention 1 with reference to Drawings. Drawing 1 is a refrigerant circuit figure of a freezer in 
this embodiment of the invention 1. In a figure, 7 is an exterior unit of an air conditioner and 
comprises the pressure reducing devices 3, such as the compressor 9 of HFC41 OA-mineral oil 
and alkylbenzene oil, the heat source side heat exchanger 2, an electric type expansion valve, 
and a capillary. 8 is an interior unit of an air conditioner and mainly comprises the heat source 
side heat exchanger 4. The exterior unit 7 of an air conditioner and the interior unit 8 of an air 
conditioner are connected for piping of two, and the existing piping 5 used with the equipment 
with which it filled up with a HCFC system refrigerant or a CFC system refrigerant which 
contains a part for chlorine in the middle is installed. 

[0020]R410A which is a mixed refrigerant of R32 and R125 as a refrigerant is used, and as 
refrigerating machine oil, R410A and mutual solubility are dramatically small to this freezer, and 
mineral oil in which that specific gravity is moreover smaller than specific gravity of liquid cooling 
intermediation, or alkylbenzene oil is used for it. 

[0021]Operation of a refrigerant circuit of drawing 1 is the same as operation of already 
explained drawing 4 . 

[0022]Since refrigerating machine oil of a mineral oil system currently used with a HCFC system 
refrigerant or an alkylbenzene oil system is used according to this embodiment, Since it is hard 
to absorb moisture moisture and sludge is not generated, either, existing piping used with the 
equipment with which it filled up with a HCFC system refrigerant or a CFC system refrigerant 
containing a part for chlorine can be diverted as it is. 

[0023]Since refrigerating machine oil of a mineral oil system currently similarly used with a HCFC 
system refrigerant or an alkylbenzene oil system is used, Since most sludge will not be generated 
even if existing piping used with the equipment with which a HCFC system refrigerant or a CFC 
system refrigerant containing a part for chlorine was filled up with a HCFC detergent is washed 
and a HCFC detergent remains as a residue, Existing piping used with the equipment with which 
it filled up with a HCFC system refrigerant or a CFC system refrigerant containing a part for 
chlorine can be used as it is. 

[0024]About add-in material of refrigerating machine oil, it may not be and may add. When 
adding, they are wear prevention material (TCP), antioxidant material, acid prehension material, 
etc., for example. 

[0025]Embodiment 2., next this embodiment of the invention 2 are described with reference to 
Drawings. Drawing 2 is a refrigerant circuit figure of a freezer in this embodiment of the invention 
2. In a figure, differing from drawing 1 of Embodiment 1 is the point that the exterior unit 7 of an 
air conditioner was provided with the compressor 10 of HFC407C-mineral oil and alkylbenzene 
oil. 

[0026]According to this embodiment, R407C which is a mixed refrigerant of R32, R125, and 
R134a as a refrigerant is used. R407C may use R407E from which the mixing ratio differs with a 
mixed refrigerant of R32, R125, and R134a. As refrigerating machine oil, R407C and mutual 
solubility are dramatically small, and mineral oil in which the specific gravity is moreover smaller 
than specific gravity of liquid cooling intermediation, or alkylbenzene oil is used, for example. 
[0027]Operation of a refrigerant circuit of drawing 2 is the same as operation of already 
explained drawing 4 . 

[0028]Also in this embodiment, the same effect as above-mentioned Embodiment 1 is done so. 
According to this embodiment, although R407C was used as a refrigerant, it can be used in a 
similar manner for design pressure equivalent to R407C also about R404A which is a mixed 
refrigerant of R125, R134A, and R143A. 

[0029]In the embodiment 3. above-mentioned Embodiments 1 and 2, although a HFC system 
refrigerant was used as a refrigerant, HC system refrigerant can also be used. Although HC 
system refrigerant has a mineral oil system, an alkylbenzene oil system, and mutual solubility, 
Like a HFC system refrigerant, since a part for chlorine is not included, as refrigerating machine 
oil A mineral oil system, Or since it does not react to contamination and sludge etc. are not 
generated even if it uses existing piping used with the equipment with which it filled up with a 
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HCFC system refrigerant or a CFC system refrigerant containing a part for chlorine as it is when 

an alkylbenzene oil system is used, it is recyclable. 

[0030] 

[Effect of the InventionjThe HFC system refrigerant or HC system refrigerant in which the 
freezer concerning this invention does not contain a part for chlorine, Since HC system 
refrigerant which the HFC system refrigerant and mutual solubility which do not contain a part 
for chlorine are dramatically small, has liquid low viscosity, and does not contain a part for 
chlorine, and refrigerating machine oil with mutual solubility were used, The existing piping used 
with the equipment with which it filled up with the HCFC system refrigerant or CFC system 
refrigerant containing a part for chlorine can be used. 

[0031]The existing piping utilizing method in the freezer concerning this invention, Since HC 
system refrigerant which a HFC system refrigerant or HC system refrigerant, a HFC system 
refrigerant, and mutual solubility are dramatically small, has liquid low viscosity, and does not 
contain a part for chlorine, and refrigerating machine oil with mutual solubility were used, After a 
HCFC system refrigerant washes the existing piping used with the equipment with which it filled 
up with the HCFC system refrigerant or CFC system refrigerant containing a part for chlorine, it 
can be connected and used for a refrigerating cycle. 

[0032]Since HC system refrigerant which a HFC system refrigerant or HC system refrigerant, a 
HFC system refrigerant, and mutual solubility are dramatically small, has liquid low viscosity, and 
does not contain a part for chlorine, and refrigerating machine oil with mutual solubility were 
used, It can connect with a refrigerating cycle as it is, and the existing piping used with the 
equipment with which it filled up with the HCFC system refrigerant or CFC system refrigerant 
containing a part for chlorine can be used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a refrigerant circuit figure of the freezer in which this embodiment of the 
invention 1 is shown. 

[Drawing 2] It is a refrigerant circuit figure of the freezer in which this embodiment of the 
invention 2 is shown. 

[Drawing 3] It is a refrigerant circuit figure of the conventional freezer. 

[Drawing 4] It is a pressure-enthalpy diagram showing operation of the conventional freezer. 
[Explanations of letters or numerals] 

1 The compressor of HFC41 OA-ester oil, and 2 A heat source side heat exchanger and 3 
Pressure reducing device, 4 The use side heat exchanger and 5 Existing piping and 6 A four-way 
valve and 7 The compressor of the exterior unit of an air conditioner, the interior unit of eight air 
conditioners, 9 HFC41 OA-mineral oil, and alkylbenzene oil, compressor of 10 HFC407C-mineral 
oil and alkylbenzene oil. 
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*fc«WWKftfc LT««itfR4 1 OAtfflli 

o M^&iKiik ±tziiT)v^}v^>^£>mtm\^kfi 
[ o o 2 1 ] a i rttojamtoamm*. mizmmttzm 
[0022] zcvmmmmizxtiit^ hcf c&<$m 

9 >v 5^t>±jRS*L*V^7tA, ffi3R^**tf H C F 

jiifcttc f cmmfimnztiizmwT&mztitz®, 

[0023] PI«^H C FCMltffiffl LT V^4«3S 
^4<*>T, H C F Cgfe#MT-ta«^Sr^H C F CM<% 

iss«^gt^LT , it k i h c f c aawfltfas k lt 

t*tfH C FC^lifciiC F C3W«fe6%«^<lfc 
[0024] ^<S»fic7)^jDW(COV>T(i. ^r< T t <t 
»(TCP), K-fbR&iW, !8ii»HFtr»4. 

[0025] mmmm2 . wzzcown^mtmrnm 
2*mm : £0m.Lxm>m-fz><, m2i±z.co^comnco 
mm 2 tts^^gao^MniBSEiT*) s . Hfc*»v ^ 
t , mmmm 1 «i 1 1 mtc& <oit, gmmnmm 

7^\ HFC407C-t;l TJ^Jls^y-tfyi&CDB. 

mmi o*ffi*.fzfixfo$>. 
[0026] zcvmmmmxn^ <§mt lt r 3 2 k 

R125kR134 a k OS^JWIfC* * R 4 0 7 0*5 
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m^t>tlT^&<, ^fcs R32hR125tR134a 

t (ioa-s-iwrrR 4 0 7 c t {iig^jtepon&s r 4 0 

7E£fflwci>«k^. 4£. MMi Ltft WAtf 

R4 0 7 c tmmmmmmizA^ < . u&vt><-*>jt 

[0027] 02<O^E»^)iM^i. KfcBMBLfcH 
[0028] i^HjS^JBCJSV^f t> . ±Kt<7)^J&0 

1 1 nmcoMim-t^ \><nx*foh . ^.commcom 

JBTIi, JWKi: LTR4 0 7C»^i, R 1 2 5 fc 
R 1 34AtR 1 4 3Ai:c7)M-£-&gre£>-g>R4 0 4 A 
fcOl^T R4 0 7 C IWOfMfET^fc^X Plfit^ 

[0029] mmcDBM.3 . ±j4<J0^Mc7)»tJ L 2T* 

tf H C F C tt C F C $ £ ft 

[00 30] 

4*V^HFC3R?«i*-feiiHC5fi?Wifcs ig^fr2r#4 
^TV^H FC^^hffiS?§»tt*^^fc/h$ < . **oa[ 
Hrt±<0*>4ffiv vfi!ii£ & * L . 4 fc«*#£*4 SrvMl c 



[0031] znm$izi%&<%mmwiz&w&mmm 
mmifma. HFCMi^^Hci^ifc , hfc 

H C F C jfiiWHEi fcl± C F C § *ufc«C 

ffiffl $*ifclSiSE«£ , HCFC LXfr 

[0032] 4?t. HFCaW«4fctiHC»?WSEfcs 

h f c^^^h msmmmmn^h^ < . a^sn&tt 

Sr^-tlHC F CJ&&3£4rt:Ji:C F C&%mtf3m%tlt: 

i&wximziitzmmivz . ^44^-9-r ?mz 

[HBOfiS#3rfiaj?] 

[Hi] ; vmicommcomm 1 * sstf-?MK8fco» 
«ig»Brr*s. 

[02] i commcommcDBm 2 $r^-^<s^a<7)^ 

[ II 3 ] «*^^i*^a^^lHKllT'* & . 

[ H4 ] f&t^m^Mffii&tB&l ~^>^iv 

v-mmx*$>&. 

1 HFC410A-X* T-M&C0j±%m , 2 »MfIIJ 

ifeSM, 3 mjbis. 4 fffflmR09A», 5 

H£«, 6 02r#. 7 £!ffii^>M?b«!L 8£8H«tf> 
Ml*llS. 9 HFC4 10A-Ii, TJV^JV^y^V 
»tfDJ£*fS, 10 HFC407C , 7/1^ /K 



CH3 ] 



[04 3 




J 1 : -x.x^^?ft©ffi^^ 
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[HI] [02] 
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6 : PH## 

7 : £Hft<Z)£rtJ0( 



